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ABSTRACT

The intriguing, red-fruited Crataegus tenuior has been known to the author for nearly 20 years and is finally described. The general appear-
ance of C. tenuior is of a small, rather delicate C. macracantha but it differs in possessing + plane-sided nutlets, not a series Macracanthae
character, conspicuously glandular leaf-teeth and variably glandular etioles. not normal characters of C. macracantha. From sympatric
forms of the latter species it also differs in its bright pink anthers. Multivariate analysis used to clarify the distinction from sympatric C.
macracantha also illuminates the regional variation of the latter species. A new variety of the purple-fruited C. okanaganensis (series Pur-
pureofructae) is also described which has longer thorns, larger leaves, fewer stamens and much more copiously hairy inflorescences than the

other varieties. Crataegus okanaganensis var. longispina is described and illustrated.

Key Worps: Crataegus tenuior, new species, series Macracanthae. Rosaceae, British Columbia, Okanagan-Shuswap, Washington; Crataegus

Okﬂnaganmsis Var. longispina, var. nov.

Elsorprendente Crataegus tenuior de frutos rojos ha sido conocido por el autor durante cerca de 20 afos y es descrito finalmente. El aspecto

general de C. tenuior es el de un pequeno y bastante delicado C. macracantha pero se diferencia por tener nuculas con laterales = planos, que

n0 es un caracter de la serie Macracanthae, dientes de las hojas claramente glandularesy peciolos variablemente glandulares, que no son
de esa especie por sus anteras rosa brillante. Se

caracteres normales de C. macracantha. También se diferencia de las formas simpatricas
realiz6 un analisis multivariante para clarificar la distincion de los C. macracantha simpatricos que

Wtima especie. También se describe una nueva variedad de frutos purpuraC. okanaganensis (series Purpureofructae) que tiene espinas mas
mas pelosas que las otras variedades. Se describe e ilustra Crataegus

muestra la variacion regional de esta

largas, hojas mas grandes, menos estambres e inflorescencias mucho

okanaganensis var. longispina.

INTRODUCTION

Review of my accumulated duplicate collection prior to its recent dispersal revealed unfinished business in the
ribed for that region can be divided into red-fruited

laxonomy of Pacific Northwest Crataegus. The Crataegus desc i
or purple- to black-fruited groups based on color of their fully ripe fruit and both are represented in this paper.

Thispaper describes Crataegus tenuior, sp. nov. (red-fruited), and C. okanaganensis var. longispina, new var. (pur-
ple-fruited), ensuring that the very rich variation encountered by theauthorin the general area of the British Co-
lumbia Okanagan is fully accounted for, atleast as far as distinctive and repeatedly occurring formsis concerned.

CRATAEGUS TENUIOR _ | |
The red-fruited Crataegi of the Pacific Northwest were revised by Phipps (1998) with the species native to the

Ukanagan being in two series, ser. Rotundifoliae and ser. Macracanthae. The former contains C‘rataeg.us Ch. ryso-
(arpaand C, sheila-phippsiae and was revised for the region by Phipps and O’Kenno_n (2004). It is distinguished
by plane-sided nutlets and glandular petioles. Series Macracanthae, with laterally pitted nutlets and eglandnzﬂar
Petioles, is here represented only by C. macracantha. Crataegus chrysocarpaand C. macracantha are very wide-
rANging species occurring from the Okanagan 1O the Atlantic.

The new species, C. tenuior, is local and, at first glance, very similar to the slender fcrrm ?f C. m'acracamha
Lodd. ex Loud. var. occidentalis (Britt.) Kruschke. Crataegus macracantha var. occidentalis, with white anthers,

T e
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is the most usual form of C. macracantha west of the Rockies and is the only variety of the species so far record-
ed from British Columbia. Crataegus tenuior was first collected by myself and R.J. O’Kennon of BRIT in Sep-
tember 1993 in the Shuswap area of British Columbia but, in spite of the similarities alluded to above, several
differences from C. macracantha var. occidentalis soon became apparent. These included: often more rounded
leal apices, generally smaller and less coriaceous leaves, small pink anthers, generally more slender thorns, and
more delicate plant habit (Figs. 10, 11, 12). Moreover, C. tenuior, like C. chrysocarpa, but unlike C. macracantha,
has the sides of the nutlets + plane or, occasionally, only irregularly and shallowly pitted, as well as glandular,
sometimes strongly so, petioles. In addition, C. tenuior shares with sympatric forms of both C. macracantha var
occidentalis and C. chrysocarpa Ashe var. chrysocarpa, the most common form of the latter species, the trait of
ripening fruit passing through an apricot to salmon or orange phase on the way to ripening to a bright red (see
C. macracantha - Figs. 13a, 12b), different from most other forms of both species, particularly those to the east
of the Rockies, the fruit of which normally changes directly from green to red. However, in spite of sharing
important characteristics with C. chrysocarpa, it is with a slender form of C. macracantha (Fig. 12b), sympatric
with C. tenuior, that C. tenuior is most easily confused.

Crataegus tenuior proves to have a quite limited distribution predominantly in the northern Okanagan of
southern British Columbia, mainly from somewhat north of Armstrong to the vicinity of Enderby in the north
central Shuswap area where it is locally common. From this region it extends thinly into the generally drier
Okanogan of Washington where Crataegus as a whole peters out. Mainly collected in the mid 1990s and 2002,
C. tenuior remained undescribed until now because of the need to assess C. macracantha throughout its large
range, the greatest of any North American Crataegus, prior to deciding whether it should be included in that
species. Although C. macracantha has proven to be very variable through much of its range, especially son
Quebec and Montana, it has. except for a population in northwest Montana, strikingly eglandular petioles, 2

trait usually thought of as species-specific. Consequently, a morphometric study of relevant Pacific Northwest
material was conducted to investigate these distinctions.

former UWO (now TRT) specimens of putative Crataegus tenuior and C. macracantha from British Columbia

and Washington, were used. The tlowering specimens were scored for seven characteristics: mean length ol

three largest leaves, petiole glandularity (Figs. 9a, 9¢), median thorn length, median thorn thickness, sepal

and style number. The fruiting specimens used the same
number (it is usually the same) and nutlet lateral pitting

1) Flowering material.

Cluster analyses of the euclidean distance matrix

were by UPGMA (Fig. 1), complete link (CL, not shown),
single link (SL, not shown)

and incremental sum of squares, 155 (Fig. 2), thereby using some very contrasted
methods. All show two major groups of seven OTUs each. these being Crataegus tenuior (OTUs 1-7, left) and C.

macracantha (OTUs 8-14, right). UPGMA and CLare topologically identical. The SL result is topologically very

similar to that for UPGMA while the very dif[erent-appearing 155 is topologically identical to UPGMA within
C. tenuior but differs somewhat within ¢ macracantha.

The ordinations PoCA (Fig. 3) and MDS (Fig. 4)

Crataegus tenuior and C. macracantha Cleanly.
for 62% of the variation.

All six analyses of the

of the euclidean distance matrix similarly separaf
The first axis of the principal co-ordinates analysis is responsible

the sample size (n=14) is small. the
separation.
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ez 1. Conliation of OTU numbering in Figs. 1-8 with collection numbers. Collection numbers in parentheses. Collection numbers are all JBP numbers except'Z'=
2 Tika, WP'=Wm Phipps, and ‘T(B'=TCBrayshaw. For Crataegus tenuior, most of these specimens may be found among those ited, though not for C macracantha.

Flowering specimens: 1 (6913), 2(6918), 3 (6923), 4 (8370), 5 (8389), 6 (8400), 7 (8401), 8 (6902), 9 (6903), 10 (6963), 11 (8304), 12 (8306),
13 (8420), 14 (8421).

Fruiting specimens: 1 (6811), 2 (6814), 3 (6814a), 4 (7011),5 (7013), 6 (7171), 7 (8265), 8 (8274), 9 (8451), 10 (8452), 11 (8453), 12 (8454),
13(8470), 14 (8471), 15 (8472), 16 (8474), 17 (6782), 18 (6792), 19 (8275), 20 (8473), 21 (6484), 22 (7103), 23 (7025), 24 (6783), 25 (8457),
26(6778), 27 (6802), 28 (WP1.5), 29 (8456), 30 (6794), 31 (6790), 32 (6781), 33 (6787), 34 (6793), 35 (8176), 36 (6782), 37 (8275a), 38 (6976),
39(6786), 40 (6779), 41 (8477), 42 (TCB4041), 43 (8463), 44 (8464), 45 (8478), 46 (6789), 47 (6867), 48 (6871), 49 (Z17891), 50 (Z17907), 51
(Z20320), 52 (17904), 53 (Z222423), 54 (7265).
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C.tenuior C.macracantha

F.F 1. UPGMA dustering of eudidean distance matrix of 14 flowering spedmens of series Macracanthae. Left-hand group is Crataegus tenuior and
"ight-hand group is C. macracantha.

The Cmtaegus tenuior OTUs all had pink anthers, £ entire to denticulate Sepal margins, 3 01-' 4 Styles, short
le C. macracantha var. occidentalis OTUSs

horns (mean = 40.14 mm) and short leaves (mean = 41.66 mm) whi et
had white or ivory anthers, more deeply serrate sepal margins, 2 or 3 styles, short to longer (mean =514 mm)

thorns and short to longer leaves (mean = 47.00 mm).

material. A -
The same four methods of cluster analysis were applied to the much larger sample of fruiting data (n=54). UP-

GMA (Fig, 5) finds a left-hand cluster of OTUs 1-16 plus 19 and 26, to which is added the very i‘solated 54, and
. 1ani (OTU 22) in Figure 5 which is the most iso-

ated OTY of all and adds on after fusion of the two larger groups. CL. nf)t 51:10“'“1 id?miﬁes the same left-hand
cluster of OTUs 1-16 plus 19 and 26, with the remaining OTUs clustering in two fairly large groups with sev-

“tal specimens apparently even more isolated than OTUs 72 and 54. SL, also not shown, is very similar to the
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Fie. 2, ISS dustering of eudidean distance matrix of 14 flowering specimens of series Macracanthae. Left-hand group is Crataequs tenuior and right-hand
group is . macracantha.

UPGMA except that its left-hand group also includes OTU 39 and the large right-hand group lacks severd
OTUs which are added only after the fusion of the two big groups. Here also OTU 22 is added last, further
emphasizing its isolated position. Finally, ISS (Fig. 6) divides all 54 OTUs into a left-hand group identical ©
that in UPGMA and the remainder. In this, asin CL, OTU 22 is not as isolated as OTU 54.

Summarizing the cluster analyses, there is a consistently occurring group of OTUs 1-16 plus 19 and 20
At least the great majority of these may be referred to Crataegus tenuior as they lack, or occasionally have 2 low
level of nutlet pitting or scarring. Similarly, the remainder, comprising a large right-hand group, outliers, itamy
to the left-hand group of C. tenuior. plus outliers, if any, to the combined main groups, may in large part he R
ferred to C. macracantha as they have higher scores for nutlet pitting. OTUs 22 and 54 are notable outliers in the
dendrograms,

Among the ordinations. PCoA (Fig. 7) yields a left-hand group of OTUs 1-16 plus 19 and 22 and a largt
group of the remainder. Here 41% of total variation is picked up by the first axis. MDS (Fig. 8) yieldsa top-ﬁgl?‘
group of OTUs 1-16 plus 19 with OTU 22 by itself at top left and a bottom-left group of the remainder. In ﬂ}lS
UTUs 26and 54 are peripheral. This strong isolation of OTU 22 in MDS reflects the UPGMA situation. As with

the cluste l | tity the same main patterns of variation and also detect very similar groups {0
ranalyses with some inconsistencies regarding OTUs 22 and 26. The fruiting analysesare thus some”

what | imilar | :
at less mutually similar than the flowering analyses, an observation in line with the lower percenta& .
varance accounted for by axis 1 of the PCoA.

nall iti :
the fruiting analyses Crataegus tenuior occurs as a similar core grouping of OTUs 1-10 + 19. Inthe
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, . : -hand group is Crataegus tenuior and
Fi. 3. Standardized PCoA of eudidean distance matrix of 14 flowering speamens of series Macracanthae. Left
fight-hand group is C. macracantha.

this ' d in the ordina-
1S | imi . Eioure 6 (1SS) and they may also be detecte
of this is not clear. Similar subgroups are found in Figure 6 ( e et B adh A st

tons (Figs. 7, 8). It is, of course, a feature of glands that SRR fined later. OTU 19 is the only specimen
What may be a more constant character at anthesis can be less well-defne |

grouping with the tenuior core that has a middling nutlet score Fl.75) s0 is not le;n;;-l_); ;))’l::f?llle Dun i

Crataegus macracantha is represented by all of the e P (17;4 1 acracantha group, plus OTU
S except OTU 22 see below, interpretation. All the OTUs1n e 17“18‘-20; ::::e t for OTUs 26,‘ 27 and 54
22, have nutlet sides significantly (score of 2) to strongly (score of 3) pitted, excep

_ 39 are ‘floaters’ that may
Which haye middling nutlet side scores (respectively 1.25, 1.7, l.S)ngZ jsﬁ ?:i [h:m oot pepas
s0metimes cluster loosely with the core tenuior group though hioth Gt :

T A (Fig. 5) has a left
Sfoup but in the part closest to the tenuior group. Within the macracantha grouPIﬁPSOt; r(]l;i lil’l-e s 46
handcluster containing OTUs 17, 18, 20, 21. 29, 30, 32, 34, 36, 48, 42f 53 that mai :mn o vardier dilereatty
leaveq Specimens with dimensions more like C. tenuior. The non-—‘tenwor Oj[p:: 2 : mje e o
n the varioys analyses, a fact particularly seen in both the1 n tent POS::llo [hatgthe fruiting sample is much
the CL dendrogram that is not shown. A major reasoti for this is presumably

- . h
larger than the tlowering one (54 OTUs compared to 14). and therefore more diverse. this no doubt due to the
uch . : ed.
longer time-frame over which adequate specimens Can be collect
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Fic. 4. Plot of MDS of euclidean distance matrix of 14 floweri : . _
group is C. macracantha. Owering specimens of series Macracanthae. Top-right group is Crataegus tenuior and bottom-eft

iii). Interpretation.

The ﬂowe}'ing OTUs separate cleanly into two groups with clear character differences as mentioned above.
However, in the more numerous fruiting OTUs more variation is present and two mutually exclusive groupsdo
Fu:)t emerge. Nevertheless, a groupof 1-16 + 19 is consistently found which is Crataegus ten);ior In fruit, the best
I?terpretation seems to be to accept the presence of plane-sided nutlets as decisive for this s .ecies an::l to con-
sider petiole glandularity a more variable character that scores low to high in tenuior comparid to nil (usually)

or low in putative macracantha. As well, a few OTUs e fruiti
i : y LN, mltln 26 . . - I-
haps hybrid between the two main groups. 5 g <0, may be atypically intermediate or pe
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Ff-5- UPGMA clustering of euclidean distance matrix of 54 fruiting specimens of series Macracanthae. Core of left-hand group is (rataegus tenuior and
fght-hand group is C. macracantha. 0TUs 22, 26 and 54 are starred. Note isolation of OTU 22.

EXireme of allin UPGMA and MDS, is second most extreme in ISSand is peripheral in PcoA. Itis the only OTU
" the study to combine four nutlets, highly glandular petioles, and deeply pitted nutlet sides. Unlike C. tenuior,
Ithas essentially glandless leaf-teeth at x10. Also, it is the only specimen of the 68 studied to have a distinctively

fon-macracanthoid leaf shape, one with clear resemblances to C. chrysocarpa. This, 1 suspect, 1s a very rare

¢Xample in the study area, perhaps unique in collections, of an F, hybrid or clone thereof, between C. chryso-

“drpaand C. macracantha var. occidentalis. | |
Confirmation that the calibration of fruiting and flowering groups (0 taXonoutic names is consistent is
shown by two flowering specimens attributed to Crataegus tenuior (JBP 6814 and JBP 8401) being from the

>ame plants as JBP 7171 and JBP 8454 (fruiting) while for C. macracantha var. occidentalis JBP 6903 (flowering)
cOmes from the same plant as JBP 6871 (fruiting).

cﬂi&gns tenuior | B. Phipps Sp. nov. (Figs. 0-11). Tvre: CANADA: BriTisH Corumeia: Okanagan, Shuswap valley, just E of
Enderby, JB Phipps 6913, 5 May 1994 (soroTyee: TRT; SOTYPES: DAO, UBC, V. WTU).

levi anei vel rubrobrunnet, veteres cinereo-brunnet, spinae
s earvaLee, = ¢ in | | iceae. Foli idua: petioli 1.25-2.5 mm longi, pubescentes solum in sulco,

3-5 cm longae, rectae

Neatis, vadositer 4-5(-6) lobatis per latus, lobis acutis vel obtusis, marginibus serratis, SErris conspicue nigro-glandulosis (= integribus in

Parte lertia bﬂSali EKCt!Pla) venatione craﬁpcdodmma venis 5(-6) per latus, adax‘ialiler inconspicue IMPTESSIs 1n maturitate, Superfluebus
alibus glabris, leviter puhescemibus per venas, lextura tenui et colore

adaxia];
bus dense et breviter appressis-villosis, superficiebus abaxi | e
ibus. membranaceis, glandulo-marginatis,

Minah luteo, Inflorescentiae ca. 10-floratae, ramulis tomentosis,

bus subsessilibus. Flores 15-17 mm diam.. hypanthium extrinsecy

Frue nticulatis, abaxialiter + glabra; petala = circularia, alba; stamina
tus ca.

8~10 mm diam._ + late ellipsoidales, in juventute aurantiaci, in maturitate cl i |
| * . . - psiter erosis.
o “S50-patentibus: pyrenae 3(—4). dorsaliter sulcatae, lateribus + planis vel irregulariter et

hracteolis caducis, linear
s dense pubescens; sepala anguste triangularia, marginibus +

5-10. antheris roseis, saepe parvis (ca. 0.6 mm); styli 3—4.
are coccinei, varie villosi, reliquis sepalorum =+ ap-
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C. tenuior C. macracantha

F.IG. 6. ISS dusterirfg of euclidean distance matrix of 54 fruiting specimens of series Macracanthae. Core of left-hand group is Crataegus tenuior and
right-hand group is C. macracantha + OTU 22. 0TUs 22, 26 and 54 are starred.

cm long, straight to slightly recurved, thinnish. glossy black-chestnut when young. Leaves deciduous; petioles
1.25-2.5 cm long, pubescent only in sulcus. variably gland-dotted; blades (2.5-)3-5(—7) em long, broadly el-
liptic to ovate or rhombovate in general shape; apices subacute, bases broad-cuneate shallowly 4-5(-6) lobed
per side, lobes acute to obtuse; margins serrate, teeth with conspicuous black margir;al glands (except + entire
in basal third), venation craspedodromous with 5(~6) pairs of lateral veins
pressed at maturity, adaxially densely short-appressed hairy, abaxially thi;lly pubescent on the veins, other-
wise glabrous, texture thin, autumnal color bright yellow. Inflorescences abt. 10-flowered: branches tomen-
tose, E_Jearing caducous, linear, membranous. gland-margined bracteoles glands subsessijle Flowers 15-17
mm diam.; hypanthium externally densely pubescent; sepals narrow—trim;gular margins + iandular-dentic-
ulate, abaxially = glabrous; petals + circular, white: stamens 2—10, anthers pink, o}ten small (cga 0.6 mm); styles

3—4(=5). Fruit ca. 8-10 mm diam., + broad-ellipsoid. orange when young, brilliant red at maturity, variably

villous; calyx remnants present, + appressed-s Ing:
, X -spreading; nutlets 3(-4)_ d - lane or
irregularly and shallowly eroded. pSesialy fonvmed, thett facs £

Crataegus tenuior is most

veins adaxially not strikingly im-

. the sepal margin character may be difficult to discern, the
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%7, Standardized PCoA of euclidean distance matrix of 54 friting specimens ofseries Macracanthae. Left-hand group s Crataegus tenuior; right-hand
group is C. macracantha; OTUs 22, 54 excluded. OTUs 22, 26 and 54 are starred.

may the smaller leaves, and greater delicacy of habit, twig, thorn. and leaf texture with the more robust forms
of C. macracantha. With regard to C. chrysocarpa, in spite of sharing several characters in common with C.
tenuior, see key, it has such a different facies that it is easily separated macroscopically. The following key sum-
marizes critical distinctions between C. tenuior, C. macracantha var. occidentalis and sympatric C. chrysocarpa

var. chrysocarpa in the context of all the red-fruited Crataeg of the Okanagan. Note that with fruiting material
s best to check several fruits for nutlet pitting,

KEY TO RED-FRUITED CRATAEGUS SYMPATRIC WITH C. TENUIOR

. 5 " '|
I Leaves deep')f lobed, sometimes nearly to midrib; veins to sinuses; stamens 20, anthers pink purple; styles and nutlets

C. monogyna

S S e o

SEE g T i styles and nutlets 2-4(-5).
I:Leaves shallowly lobed; veins to sinuses lacking; stamens usually 10, anthers cream or pink; styles and nutlets (=3)

& Auty - 10. anthers cream; sides of nutlets strongly pitted
mnal leaf color usually bronze; petioles eglandular; stamens T C cantha var. occidentalis

dular; ;amens 10 or iﬂ. anthers ivory (cream) to pink;

—-_

2. Auty
mnal leaf color usually yellow; petioles more Of less glan

Sides of nutlets smooth.
3. Stamens 20, anthers pale pink T =

—— —

3. Stamens 10, anthers pink or ivory (cream).
4. Plant habit lax; twigs in second year reddish-brown Of dee

x10 lens) glands; anthers pink; styles and nutlets 34— g ST | 10
4. Plant habit stiff: twigs in second year  fawn or grayish-fawn; leaf-teeth With verY gl (B iioin Wi & >

lens) or no glands; anthers ivory; styles and nutiets 3-4(-5) - C. chrysocarpa var. chrysocarpa
rysocarpa var. chrysocarpd exist in the form of the
haracter alone with experience even though it is
the most xeromorphic western Crataegus, can be

~___C.sheila-phippsiae

p reddish-brown; leaf-teeth with conspicuous (t0 a
C. tenuior

‘:‘:jﬁonal differences between Crataegus tenuior and C. ch
**S. In fact, the two are normally distinguishable on this ¢
Hicult to express this in words. Also, the latter taxon, being
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C. macracantha

- Chrysocarpa, the latter is an another candidate parent especially as there

are so few red-frui ' |
ed-fruited native Crataegi in the area. However, C. tenuior possesses conspicuous (with a %10 lens)

gland-tipped leaf-teeth, as well as pink anthers, unlike either of C. macracantha or C. chrysocarpa from British

Columbia or Washington. However. in spi iffers
- . 1n spite of differing anthesis times = arpais the
suggested origin for the sporadic C. laurentiana (Quebec, etc) b
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ipps 6913 holotype) and C. macracantha var. occidentalis (Phipps 6902);

"%. . Comparisons of petioles and inflorescences of (rataegus tenuior (Ph ¢ macracantha; <) glandular petioles of C. tenuior; d) denticulate sepal

3 @g!andu.lar petioles of C. macracantha; b) deeply serrate sepal margins in
Margins in C. tenuior

r leaf marginal gland,
demic C atrovirens (ser. Purpureofructae), which has pink anthers and the larger type SR ‘ .

- ampulliform,
“Ould instead be considered a candidate parent. But C. tenuior shmj.fs no sudggfstu;r;fif;:l; E::;T‘fu ‘[3‘1::5 A
PUTple, large-sepalled fruit of C. atrovirens. Also, the latter species1s re?or e *asi Haznm s S
lack of Precise intermediacy between any two sympatric axa, adaptive racga:tllon ; R e
Mechanism of origin and resolution of the matter ust await molecular study. I Pass g .

) 1nn
that the small-leaved form of C. macracantha, noted at the beg

: : s C. tenuio
results, might represent introgression or hy'bl'ld orgin between
Yar. occidentqlis.

ing and in discussion of the morphometric
rand the larger-leaved C. macracantha
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M6, 11, Photographs of flowering specimens: a) Crataegus tenuior (Phipps & 0'Kennon 8379
¢am anthers, larger inflorescence.

note p

ink anthers; b) C. macracantha (Phipps 6 963); note
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Z:e 12 r..t:..({.';:.ntrast o:rf;\-ﬂ.ting speamens of: a) (rataegus tenuior (not collected, Inch Logan Rd, nr. Enderby. BC); b) C. macracantha var. occidentalis shﬂ*m
p mature. iting stage (not collected, Palmer Lake, WA: photo R.J. 0'Kennon). Note differences in leaf shape, stiffness and coriacity, defica
robustness of twigs, number of fruit in infructescences. |
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Other macracanthoid western hawthorns with some similarities to Crataegus tenuior.—It is worth
drawing attention to the following additional western populations with some Crataegus tenuior characteristics.
in the Mogollon Mts. of New Mexico a small and isolated population of a macracanthoid Crataegus with glan-
dular petioles is known. This is represented by O’Kennon, Huff & Snowden 13427 (TRT, llowering), Huff et al.
1380 (UNM 86261, fruiting), and Kirkeminde 897 (UNM 83115, fruiting) and has the further features of pink-
purple anthers and yellow autumnal color but clearly pitted nutlets. This population lies well to the south of the
southernmost populations of C. chrysocarpa in central Colorado but too little is known it about to warrant
further comment. Rather similar populations of C. macracantha in Arizona have pink-purple anthers and pit-
ted nutlets though typically eglandular petioles—such populations appear scarce west of the Rocky Mountain
front, the region dominated by var. occidentalis and there is an unconfirmed report by Nadia Talent (pers.
comm.) from Gregory Canyon, Colorado. Also, in northwest Montana there is a substantial population of a

pink-anthered, glandular-petioled, pitted-nutlet morphotype closely resembling C. macracantha.

CRATAEGUS OKANAGANENSIS VAR. LONGISPINA

Cmtacgus okanaganensis (ser. Purpureofructae) is a large hawthorn with stout thorns, readily distinguished
from C. douglasii and immediate allies not only by thorn measurements and fruit color but by the serial char-
acteristic of typically large, pointed, fruiting sepals in contrast to the much smaller, often blunt ones found in

ser. Douglasianae. The following key distinguishes the Purpureofructae of the Okanagan.

I. Leaf blades of a broader form, elliptic to broad-elliptic or suborbiculate or broad-ovate to ovate-elliptic; lobes short, tips

obtuse to subacute; fruit oblong or subspherical.
Z Leafblades elliptic to broad-elliptic or suborbiculate, lobes acute, strikingly pale green at anthesis; inflorescences only

thinly hairy; sepals narrow-triangular; pomes 7-10 mm diam. .+ oblong, claret in late August, becoming deep bur-

gundy in September L Crataegus orbicularis
2 Leaf blades broad-ovate to ovate-elliptic, lobes subacute to obtuse, mid green at anthesis; inflorescences den_f._ely

pubescent; sepals broad-triangular; pomes + 12 mm diam., subglobose, bright or deep red in August, becoming

Nearly black in September R s LAMIBOGUS Pippes
I. Leaf blades narrow-ovate to rhombic-elliptic or elliptic else ovate to rhombovate, lobes + sharp; fruit ampulliform or

rarely subsperical. "
3. Thomns usually + stout, 2—4 cm; leaf-blades rhombovate, ovate or elliptic-oblong, = glossy, shiny mid to deep green,

£ coriaceous; stamens 5-10, anthers nearly always cream or white; sepals in fruit erectopatent to reflexed, narrow;

Pomes bright to deeper red late August, becoming dark purple in September. _
4. Leaf blades 3.5-6 cm, coriaceous, without strongly impressed venation adaxially, flattish to strongly concave, usu-

4 s St ' ed daxially, fl ttish to convex, usually deep i)
- Leaf blades 4-8 cm, softl ' ' isti ' ssed venation a jally, fiattisn to €O '

: y coriaceous, with distinctly impre
green until fall a Crataegus enderbyensis

a_rrow—ovate to rhombovate, matte, deep

berect, broad, herbaceous; pomes deep
~_ Crataegus atrovirens

3. Thoms usually + slender, 3-5(-7) cm; leaf-blades ellipticto broad-elliptic o n
dull green; not coriaceous; stamens 10 or 20, anthers pink; sepals in frult su
b"'!lllndy in late August, purple-black in September _______

_17) is represented by 2 series of specimens that in most tech-
f the species but differ in their much longer thorns,
even tomentose, inflorescence branches and hypan-
airy fruit. This ensemble of characteristics 1s not
en of which is illustrated in Figure 18 for

e ————— —

C,m“eg"s okanaganensis var. longispina (Figs. 15
Mical characters resemble the typical, common, variety 0
Oft.en much larger leaves, much more densely pubescent,
:hu, -6 normally pale pink anthers, and usually more h
%und in the common varieties of C. okanaganensis, a fruiting specim
“oMparison, and for this reason a new variety is recognized.

Cmtafgus okanaganensis var. longispina 1s a local taxon found
Shuwap region, from Enderby to Salmon Arm.

Uratacgus okanaganensis ].B. Phipps & O'Kennon vat. longispina ].B. Phipps, var 110‘%’-‘:L (E’:?S :nl’::i) _‘{r;s:
CANADA: Buimist Corumpia: sw Shuswap region, N of Enderby, Anderson Rd,, bush 7 m tall, fruit plum-red, 5 iilam s, 7 Sep

2001,]5 Phipps & R] O’Kennon 8281 (HOLOTYPE! TRT: 1ISOTYPE: UBCQ).

Fnlﬁcts' 3-8
bro

in British Columbia in the southeastern

vel atro- nitentes rubro-brunnei; spinae 4—7 cm longae, atro-ru-

Imlnneagm K St movell e RDMEEIES T 27 ' ioli ca. 25-30% longi quam laminae, + pubescen-
vel atrae. + tenues. rectae vel leviter recurvaltac. Folia decidua, penolata, petoil La.

demse sic < nigri . laminae rhomb-ovatae (vulgo) vel late ellipticae, 4.5-9(-~10) cm
" ¢ in sulcis, eglandulares vel cum sparsis glandis nigris parvis, 28 ) - 25% (i -

1 5 (1 : (in laminis
S4epe + convexae, basibus + late-cuneatis, (2-)3—4 lobatae per Jatus, max. IFl ca. 15% (in laminis angustioribus) S
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Fic. 13. Comparison of fruiting specimens of Crataegus macracantha var, occidentalis. a
stage (not collected, Palmer Lake, WA; photo R.J. 0’Kennon);

) stouter form showing typical orange-colored earlier fruiting

) more delicate form (Phipps 6814, Shuswap valley, BC). Note differences in leaf shaP®
stiffness and coriadity, delicacy/robustness of twigs, number of fruit per infructescence.
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22, Phipps & 0'Kennon 7 103). Note leaf shape; magnification shows
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h6. 15. Crataegus okanaganensis var. longispina floweri ng specimen (Phipps 6962 —_— ——

.

Note large leaves, long thorns; pedicel indumentum not resolved.
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Fie.16. Crataegus okanaganensis var. longispina. Magnification of part of inflorescence (R.C. Jackson for Phipps 8416). Note dense indumentum of pedicel.

tioribus), lobis acutis, venis 4-9(-10) per latus, marginibus serratis basi excepta, adaxialiter persistente appresso-pubescentes, abaxialiter

orescentiae >
glandis sessilis sed breve-stipitatis in maioribus. Flores 12-15 mm
latis; petala late-obovata,

Pubesce IN venis < . s 1 . _10 floratae: ramuli dense pubescentes vel subtomen-
fles in venis, superficiebus pubescentibis glabrescentibus. Intl 10 flc P

OS] . = _ _

i ‘bracteolae caducis breve tempore, lineares, glanduloso-marginatac,

ul " hv * : - - : T2l y glanc -genticu
am.; hypanthium dense pubescens vel subtomentosum: sepala 67 mm longa, marginibus glandulo-dentic

reve-clavata; stamina 58, antheris albis vel pallide roseis; styli 3. Fructus arceolato-ellipsoidei, 13 mm longi, vi losi, Augusti exeunte ru-
el recurvatae, marginibus glandulo-serratis; pyrenae 3,

bri | &
d Septembri exeunte atrovinacei; reliquiae sepalorum longae, erecto-patentes v
orsale sulcat: _ . |

- SUILd[ae. la[erlbUS planig vel leviter ﬂSpf'rlbUS-
at 1-vr. old mid- to darker, shiny reddish-brown;

er, straight to slightly recurved. Foliage deciduous,
ely so in sulci, eglandular or with sparse

By
hShES* 3-8 m tall; extending twigs densely pubescent,
thorne 47 n &

')_ms 47 cm long, very dark red-brown 10 black, + slend
Petiolate; petioles ca. 25-30% as long as blades, * pubescent, dens

small Kla -1 o Yy
Mall black glands; blades rhomb-ovate (mainly) to broad-elliptic, 4.3

bro . .
a sl T i . - - J 4 ¥ ] hi __.-J
d-cuneate, (2-)3-4 lobed per side, max. L1l ca. 15% (narrower leave ‘

ally persistently appressed-pubescent, abaxi-

3 veined per side, margins serrate except near the base; adaxi
(. veins pubescent. Intlore
v caducous, linear, gl
J m.; hypanthium densely pubescent to almost

_9(~10) cm long, often + convex, bases +

% (broader leaves), lobes acute.

ally scences 3—10 flowered, branches
¥ Surfaces scattered pubescent, glabrescen

dﬁnsel}r pubescent to almost tomentose, bracteoles earl
i short-stipitate in larger bracteoles. Flowers 12-15 mm dia
E.Omem“)sﬂ sepals 6-7 mm long, margins glandular-demiculate; petals _ _ _
=8, anthers ivory to pale pink; 5[\-‘[653. Fruit flask-shaped to ellipsoid, 13 mm long, willpns/pec 2tk 1ale August,

and-margined, glands sessile ex-

bhroad-obovate, short-clawed: stamens
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for this variety. 9ispina fruiting specimen \Phipps & 0'Kennon 8281). Note very large leaves; the two 4 cm thoms seen are
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Nome: Crataegus o*’m; jﬂﬁﬂ@’:ﬁ:

Locality and Notes: nghglwwithhnmhmmunhwyﬁl‘?
near entrance to Kelowna arport

S gide of Airport Dr Alt 1800"asl

119°24'W 49°53'N. _

Bush 6m tall: fruit red, sightly deep and dull

~ ‘f
-

+ ellipsoid
[ﬁ:ﬁoﬂ;m 1 B. Phipps #6975 & R} O'Kennon

Fow © sear
Dafe: August 17 1994 e
M . landee Jemve A T (pende

——

————

F:‘;a'?m“g"’ okanaganensis var. okanaganensis fruiting speamen (Phipps &
ely stouter thoms, very sparse pedicel indumentum.

0'Kennon 6975). Note much smaller leaves, shorter (ca. 2.5 am) and

‘ reins glandular-serrate; nut-
burg“ndy in late September, with long erecto-patent sepals or their remnants, margins g

lets 3 dorsally grooved, sides smooth to alittle rough.

er. varieties ot Crataegus
The key distinguishes the new variety from the other, much common

%hanaganensis
i3 densely pubescent; anthers
. Thoms + g d : ina shoots, inflorescence branches, and hypanthia Y oo i e 13
S8 €nder, 4-7 cm long; extending shoots, #)- leaf blades 4.5-2 cm long;

‘te - E ] -
mn; :S ually tinged with pink particularly when young (less commonly whi C. okanaganensis var. longispina
igh

——
—

——
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1. Thorns =+ stout, 2-3(-4) cm long; extending shoots, inflorescence branches, and hypanthia glabrous or + thinly pubes-
cent; anthers ca. 10, ivory or very rarely pink; leaf blades 3.5-6 cm long; fruit ca. 9-12 mm high = C. okanaganensis

*The white-anthered variant was seen at Salmon Arm.

Additional Cited Specimens [collectors abbreviated from following names: ].B. Phipps, R.J. O'’Kennon, and R. Jackson (for JBP)]:

1. Crataegus tenuior

Flowering: BRITISH COLUMBIA: northern Okanagan, Spallumcheen Mun.: Back Enderby Road, delicate bush, 7m, young anthers strong
salmon-pink, 18 May 2002, JBP 8370 (TRT, UBC): Back Enderby Road, small bush, 5 pink anthers, 23 May 2002, RJ/JBP 8400 (TRT, V); Back
Enderby Road, small tree, 6 medium-pink anthers, 23 May 2002, RJ/JBP 8401 (DAO, TRT): north central Shu swap region: 2 km E of Enderby.
bush 3 m, 10 pink anthers, JBP 6918, 5 May 1994 (TRT): 8 km E of Enderby, bush 4 m, 10 pink anthers, JBP 6923, 5 May 1994 (TRT); Ander-
son Rd., bush 5 m, 6-8 light pink anthers, RJ/JBP 8389, 22 May 2002 (TRT, UBC). Fruiting: BRITISH COLUMBIA: northern Okanagan,
Spallumcheen Mun.: Back Enderby Road, W side, S of mailbox 5135, natural hedgerows, fruit orange-yellow to bright red, 25 Aug 2002, R}/
JBP 8451, 2551i1.2002 (TRT, WTU): Back Enderby Road, W side, S of mailbox 5135. natural hedgerows, fruit orange-yellow to bright red, 25
Aug 2002, RJ/JBP 8452 (TRT, UBC); Back Enderby Road, W side, S of mailbox 5135, natural hedgerows, fruit orange-yellow to bright red, 23
Aug 2002, RJ/JBP 8453 (TRT, V); Back Enderby Road, W side. S of mailbox 5135, natural hedgerows, fruit yellow-orange, 25 Aug 2002, RJ/JBP
8454 (DAO, TRT); Back Enderby Road, just N of Stepney Cross road, W side. S of mailbox 5135, natural hedgerows, fruit bright red-orange,
22 Sep 2002, RJ/|BP 8470 (TRT, UBC, V):; Back Enderby Road, just N of Stepney Cross road, W side, S of mailbox 5135, natural hedgerows.
fruit bright red-orange, RJ/JBP 8471 (DAO. IRT, UBC), Back Enderby Road, just N of Stepney Cross road, W side, S of mailbox 5133, natural
hedgerows, [ruit bright red-orange, RJ/JBP 8472 (TRT. V); north central Shuswap region: 2 km E of Enderby, bush 3 m, fruit scarlet, 25 5¢p
1993, JBP & O'K 6811 (DAO, TRT, UBC, V); 5 mi E of Enderby, bush 3 m, fruit scarlet. 25 Sep 1993, JBP & O’K 6814 (TRT); 5 mi E of Enderby.
bush 3 m, fruit scarlet, 25 Sep 1993, JBP & O'K 6814a (CAN. DAO, TRT, UBC, V, WTU); Ca. 200 m E of Shuswap River bridge on Enderby-
Mabel Lake Road, S side, top of river bank among scrub, slender bush, 4 m tall, fruit light salmon, type bush, 20 Aug 1994, JBP & OK 7011
(TRT, UBC, WTU); ca. 200 m E of Shuswap River bridge on Enderby-Mabel Lake Road. S side, edge of swampy woods, bush, 3 m tall, fruit
light salmon, 20 Aug 1994, JBP 7013 & O’K (DAO, TRT); Valley of the Shuswap, ca. 8 km E of Enderby, a little to the E of Brash Creek, Sside
of road, woodland edge, bush 4 m tall, fruit Salmon-mange, 20 Aug 1995, JBP 7171 (TRT. V), Anderson Road, S side, at 1.5 telephone posts
beyond farm surrounded by lots of pines, bush 3m tall. fruit reddish-orange, 7 Sep 2001, JBP & O’K 8274 (TRT): Anderson Road, Sside,at1.5
telephone posts beyond farm surrounded by lots of pines, bush 6 m tall, fruit orange-red, 7 Sep 2001, JBP & O’K 8275 (TRT); RJ/JBP 847

(ITRT, UBC). WASHINGTON: Okanogan Co.: near Palmer Lake. bush 3 m, fruit scarlet, 4 Sep 2001, JBP & O’K 8265 (TRT).
Note that duplicate specimens of C. tenuior distributed

prior to this paper were probably identified as Crataegus sp. or C
macracantha.

»3-6 white anthers, 10 May 1994, JBP 6962 (CAN, DAO, TRT, UBC.

_ rby-Grindrod Rd., between Anderson Rd. and Inch Logan Rd., sapling, 5 ivory 10 wrt'
pale pink anthers, 22 May 2002, RJ/JBP 8392 (TRT, UBC); Enderby-Grindrod Rd., betw. Anderson Rd. and Inch Logan Rd., (small) tree, >

ivory to very pale pink anthers, 22 May 2002, RJ/JBP 8393 (CAN, TRT, V); Enderby-Grindrod Rd.. betw. Anderson Rd. and Inch Logan Rd,
mature tree, 5 ivory to very pale pink anthers, 22 May 2002, RJ/JBP 8394 (TRT, UBC): Anderson Rd., bush 8 m, 5 light pink anthers, 31 May
2002, RJ/]BP 8415 (TRT, UBC): Anderson Rd.,bush8m. 5 light pink anthers, 31 May 2002, RJ/JBP 8416 (DAO. TRT): Anderson Rd., bush &
m, anthers old, darkened, 31 May 2002, RJ/JBP 8417 (TRT, UBQC). Fruiting: BRITISH COLUMBIA- Salmon Arm, dump site, bush 2.75m, frut
red, 20 Jul 1994, JBP & OK 7026 (CAN. DAO, TRT, UBC, UVIC. V. WTU); north central Shuswap region: Enderby-Grindrod Rd., near Inch
JBP & O'K 8273 (TRT); Hwy. 97A, N of Enderby, nr. Jim’s fruit stand, bush

CONCLUSIONS

Although earlier treatments of the Cratq
cock & Cronquist 1973; Taylor 1973: B

ca. volume 9.
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